NON-CATALYZED REDUCTION OF NITRO-STYRENE FURNISHING ITS NITROSO ANALOGOUS 14. CONTENTS
1 Non-catalyzed reduction of nitro-styrene furnishing its nitroso analogous 14.
We have explored the possibility of phosphine reducing the nitro group of nitro-styrene to a nitroso group without the intervention of any catalyst. The reaction is feasible, but the barrier of the rate-limiting step (33.4 kcal/mol) is considerably higher than that found for the catalyzed alternatives, making it noncompetitive in the presence of the molybdenum complex. OPMe 3 A 14.9 Figure S1 Mechanism proposed for the deoxygenation of nitrostyrene in the presence of PMe 3 . Calculations were performed at the UB3PW91/Def2-SVPD(PCM,toluene) theoretical level. Gibbs Free Energies are reported in kcal/mol (1atm and 298K), relative to NS + PMe 3 .
2 Energy analysis of the molybdenum mediated reduction of nitrostyrene to its homologous nitroso derivative, a different perspective. Figure S2 Lewis-acid-type path: availabe reaction pathways for the molybdenum-catalyzed OAT reaction between ArNO 2 and PMe 3 considering the Lewis acid character of the catalyst. Also, the ezymatic-type-mechanism is considered in this scheme. We have named all the possible alternative paths to simplify its location in the energy profiles depicted in Figure S3 . Figure S3 Energy profiles of the available reaction pathways for the molybdenum-catalyzed OAT reaction between ArNO 2 and PMe 3 considering the Lewis acid character of the catalyst and also the enzymatic type mechanism.
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ENERGY ANALYSIS OF THE MOLYBDENUM MEDIATED REDUCTION OF NITROSTYRENE TO ITS HOMOLOGOUS NITROSO DERIVATIVE, A DIFFERENT PERSPECTIVE. CONTENTS
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S4 CONTENTS 3. MECHANISMS EXPLORED FOR THE TRANSFORMATION OF NITROSOSTYRENE 14 INTO INDOLE 24.
The inspection of Figure S3 reveals that those paths involving TS11-7 and TS12-8 should be disregarded since these two transition state constitute the two points with highest energy. Nevertheless, for a more detailed analysis and identification of the rate determining state distinguishing between TS8-9 (rate determining state) and TS1-2 may bot be illustrative enough, concluding with the need of reviewing also Figure S2 3 Mechanisms explored for the transformation of nitrosostyrene 14 into indole 24.
As explained in the main text, there are different mechanistic proposals in the litterature for the transformation of nitrosostyrene to indole with phosphine as a reductant. We have explored an ample set of alternatives for this transformation at the UB3PW91/Def2-SVPD(PCM,toluene) level, as collected in Figure S4 . The preferred path is shown in Figure 4 in the main manuscript.
The difficulties in optimizing a transition structure between 20 and 21, led us to run a NEB calculation between them, and use the results to estimate the barrier corresponding to this step. In Figure S5 we display the energy profiles thus obtained. Figure S4 Full perspective of the mechanisms explored for the reduction of nitrosostyrene 14 into indole 24. The values annotated correspond to relative Gibbs Free Energies (in kcal/mol) calculated at 1 atm and 298 K at the UB3PW91/Def2-SVPD(PCM,toluene) level.
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Figure S5 Energy profiles obtained from the application of the NEB method to obtain an energetic and structural approximation for TS 20−21 . The electronic Energy (a.u.) is plotted against the number of the interpolation point between the reactant and the product.
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In an attempt to clarify the data contained in this two pictures, we have plotted the energy profiles for the different alternative mechanisms plus those profiles corresponding to the energetically most feasible alternative depicted in the Manuscript (Figure 4) 
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4 Isomerism: analysis of the structural isomers of complexes shown at Scheme 3.
In this manuscript most of the complexes from 6 onwards can a priori present structural isomers. Acknowledging this fact, we have explored different stereoisomers for some of the key complexes:
The complexes with a coordination number of 5 could in principle be assigned a trigonal bipyramid geometry. Nevertheless, the apicophilicity of the oxygen induces a geometry more similar to a square pyramid (see scheme S8).
In an attempt to identify the most stable geometries for the complexes studied, we optimized the possible steroisomers of 11 and 7, finding that:
-Structure 7 is more stable than 7-isomer by 1.6 kcal/mol. If equilibrium between these two isomers were stablished, it would be shifted towards 7. This result led us to discard alternative paths that would derive from 7-isomer.
-The isomer of compound 11 is 0.9 kcal/mol more unstable, indicating again that an equilibrium would be slightly shifted towards 11. Despite that, due to the low energy gap between the two isomers, we also explored the reduction of 11-isomer. The corresponding transition state, TS11isomer-7, has a relative energy of 29.5 kcal/mol, lower than the 32.2 kcal/mol of TS11-7. Irrespective of whether some molecules follow the path 11-11-isomer-TS 11isomer−7 , it is expected that 7 would be the product, as 7-isomer would evolve towards the most stable stereoisomer (see scheme S8).
Moreover, all our attempts to locate the transition state corresponding to the reduction of 11 in the apical oxygen led to TS11-7.
Figure S8 Study of the stereoisomers of complexes 7 and 11.
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Hexacoordination:
On those complexes with a coordination number of 6, those isomers in which two oxo groups were located in trans-diaxial positions were discarded due to their high energies, induced by the strong trans effect caused by the oxo ligands. This first screening reduces the configurational space to those complexes in which the chlorine atoms are in trans-diaxial or adopt a cis disposition.
We explored such geometries for complexes 8 and 12. For complex 8, 3 isomers could be proposed a priori as shown in scheme S9. However, 8-isom1 progresses into 7, and 8-isom2 turns out to be 0.6 kcal/mol less stable than 8. Moreover, all our attempts to locate the other isomer of compound 12 led towards 11. 
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5 Cartesian coordinates of all the stationary points computed.
The label identifying the computed stationary points is ended in -X, where X = -s, -t, which stand, for singlet and triplet, respectively. In some cases, we have calculated the energy of the singlet or triplet electronic state on a geometry optimized in a different potential energy surface, in order to estimate how far we are from the MECP between surfaces, for example. We have included in the following section the SCF energies thus calculated, with the labels name-SPS or name-SPT, denoting single point calculations to a singlet or triplet state, respectively. Please note that nitrostyrene has been designated using the common name but also as 14 along the text. In order to avoid unnecesary repetition we have chosen the numeric name on this SI. We adopted the same rationale for the case of 24/indole. 
